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may be obtained which retain thetetragonal rutile phase to low temperature and therefore might be of great interest for novel spintronics applications. Furthermore they may shed light on the VO 2 system and its well-known metal to insulator transition which is usually accompanied by a structural transformation to a monoclinic phase. 
Exchange Interaction in VO

Rutile structure
T > 340K: VO 2 usually in metallic tetragonal rutile structure T < 340K: VO 2 transforms into insulating nonmagnetic monoclinic phase
Conclusion:
• ferromagnetic phase lower in energy by 135 meV/fu than non-magnetic phase • ferromagnetic phase lower in energy by 79 meV/fu Investigation of exchange interaction via supercell and spin spiral calculations Calculated electronic structure of rutile VO 2 :
• First principles calculations using GGA-DFT implemented in VASP • experimental lattice constant: a=b=4.5546 Å c=2.8514 Å • internal parameter u=0.3001 • change in parameters less than 1% after structural • Fermi energy remains at top of minority band gap for 25%, 50% and 75% Cr • Fermi energy lies more than 0.6 eV below top of the gap for 100% Cr
Results:
• exchange energies for VO 2 factor 2 weaker than those for CrO 2 • T Curie ≈ 200 K within GGA-DFT 
